Increased bone marrow toxicity of doxorubicin bound to nanoparticles.
The in vivo myelosuppressive effects of free and polyalkylcyanoacrylate-bound doxorubicin were compared in a mouse model. After intravenous administration of 11 mg/kg body weight of doxorubicin either free or bound to polyisobutyl (doxo-PIBCA) or polyisohexylcyanoacrylate (doxo-PIHCA) nanoparticles, we studied the total and differential counts of blood, bone marrow and spleen cells; the number of granulocyte progenitors (CFU-GM) was determined by culture. Doxorubicin concentrations were measured with an HPLC method in the bone marrow and the spleen. Doxo-PIHCA nanoparticles showed the highest and longest myelosuppressive effects which correlated well with a high concentration of the drug in the bone marrow and the spleen. Moreover, it was found that PIHCA nanoparticles induced the release of colony stimulating factors, which might account for the observed increase of toxic effects of doxorubicin on bone marrow progenitors. These data also indicate that a more precise evaluation of the myelosuppressive effects of targeted formulations of anticancer drugs is needed, which may be attained by studies on bone marrow progenitors.